Role of the isocitrate dehydrogenases and other Krebs cycle enzymes in lactating bovine mammary gland.
The role of the isocitrate dehydrogenases and other Krebs cycle enzymes in bovine mammary metabolism was studied by investigation of their distribution between cytosol and mitochondria. Citrate synthase was used as a marker for mitochondrial disruption, and distributions were normalized to this enzyme. Aconitase, fumarase, and NAD+:malate dehydrogenase were distributed between the mitochondria and the cytosol; evidence for the possible involvement of an aspartate:malate shuttle was also found. The NADP+:isocitrate dehydrogenase is predominantly cytosolic with a small but significant amount of mitochondrial component. Using the dye dichlorophenol-indophenol, a low level of NAD+:isocitrate dehydrogenase activity was observed in bovine mammary tissues. This assay also allows for detection of the enzyme in fresh mitochondria from a variety of other bovine tissues (heart, liver, kidney, and brain). Activities of the isocitrate dehydrogenases were also examined as a function of gestation and lactation. The NAD+:isocitrate dehydrogenase is apparently depressed during gestation with the NADP+ form of the enzyme (cytosolic) elevated postpartum. These results indicate that a substantial portion of Krebs cycle activity may become extramitochondrial in bovine mammary gland at the onset of lactation.